Antidepressant-like properties of phosphodiesterase type 5 inhibitors and cholinergic dependency in a genetic rat model of depression.
We explored the antidepressant-like properties of two phosphodiesterase type 5 (PDE5) inhibitors in a genetic animal model of depression, namely Flinders sensitive line rats. We investigated the dose-dependency of the antidepressant-like action of sildenafil, and its interaction with the cholinergic system and behavioural correlates of monoaminergic neurotransmission, in the forced swim test. Antidepressant-like properties of tadalafil (a structurally distinct PDE5 inhibitor) were also evaluated. Flinders sensitive line rats were treated for 14 days with vehicle, fluoxetine, atropine or PDE5 inhibitors+/-atropine. Immobility, swimming and climbing behaviours were assessed in the forced swim test. In combination with atropine (1 mg/kg), both sildenafil (10, 20 mg/kg) and tadalafil (10 mg/kg) decreased immobility while increasing swimming (serotonergic) and climbing (noradrenergic) behaviours. Interestingly, sildenafil (3 mg/kg) decreased immobility while selectively increasing climbing behaviour in the absence of atropine. These results suggest that the antidepressant-like activity of PDE5 inhibitors involve alterations in monoaminergic neurotransmission, but involve a dependence on inherent cholinergic tone so that the final response is determined by the relative extent of activation of these systems. Furthermore, the behavioural profile of sildenafil alone, and its observed antidepressant-like properties, shows strict dose-dependency, with only higher doses showing an interaction with the cholinergic system.